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Introduction

59
Different types of dietary fats affect body metabolism and cognitive function differently [1] . 60 Studies have shown that a diet high in saturated fat promotes fat deposition and impairs 61 memory and learning, and even contributes to the development of depression [2] [3] [4] . 62 Conversely, a diet high in n-3 polyunsaturated fat, especially docosahexaenoic acid (DHA), 63 can have the opposite effect [2] [3] [4] . A growing body of clinical findings implicates low DHA 64 status with being overweight [5] , impaired cognitive function, and depression [6] [7] [8] . Plasma 65 DHA was lowered in elderly subjects with depressive disorders compared to individuals 66 without depression [8] . The tissue DHA content of the orbitofrontal cortex and cingulate 67 cortex was also found to be lower in individuals with major depression [6, 7] . Beneficial memory and learning [12] [13] [14] . 5-HT 1A receptors are distributed throughout the brain and are 79 located either pre or post-synaptically, where they regulate various brain functions [12, 15] . 80 As presynaptic autoreceptors, the 5-HT 1A receptors are found in dorsal and median raphe 81 nuclei and negatively regulate 5-HT synthesis. A highly palatable diet in rats increases the 82 density of 5-HT 1A pre-synaptic receptor in these regions, suggesting a decrease in synthesis 83 and consequently a decreased release of 5-HT [16] . 5-HT 1A receptors as post-synaptic 84 receptors have a wide distribution in the brain with high density in the cortical and limbic 85 areas, especially in the hippocampus and cortex, and low expression in other brain regions 86 such as the hypothalamus, striatum and amygdala [17] . Clinical studies have shown that HT 1A receptor expression is negatively associated with memory function [18] . Postsynaptic 88 5-HT 2A receptors can be found in high levels in cerebral cortical areas and at intermediate 89 levels in the hypothalamus, striatum and hippocampus [19, 20] ( Fig 4C and Fig 6) . A similar pattern of receptor expression in response to diet treatment was 246 also observed in the anterior amygdaloid area.
247
Diet affected the expression of CB1 receptor within the hippocampus (F (2, 12) There was also a significant effect by dietary intervention on CB1 receptor density in the Arc 254 (F =2.960, P 249 =0.048) ( Table 3 ). The rats on HF diet had 43% elevated CB1 receptor density compared with 250 rats on LF diet (P =0.007) ( Fig 1B, Fig 7) . DHA supplemention significantly lowered CB1 251 receptor binding density compared with the HF group (-22%, P =0.041), but there was no 252 significant difference in hippocampal CB1 receptor density between the DHA and LF groups.
253
(2, 12) =37.138, P <0.001) ( Table 3) . In this region, rats on the HF diet had significantly 255 higher CB1 receptor density than the rats on LF diet (+64%, P <0.001) ( Fig 3B, Fig 7) . 
